SUMMARY A 32-year-old black woman with pancreatitis developed visual loss in both eyes. On ophthalmoscopic examination she had extensive ischaemic infarcts at the posterior poles of both eyes, a clinical picture which has been reported previously in patients with pancreatitis and noted to be similar to Purtscher's retinopathy. On histopathological examination of the eyes after death there were arteriolar occlusions in both the choroid and retina and inner ischaemic infarctions with inner retinal oedema. Owing to the 23-day interval from arteriolar occlusion until death the exact nature of the original occlusion could not be determined. However, either fat emboli or activated complement C5-induced granulocyte embolus formation are possible causes.
Purtscher' first described in 1910 the retinopathy that now bears his name. It occurs after trauma to the head' or the body2 and is characterised by visual loss within hours and the appearance of cotton-wool spots and haemorrhages at the posterior pole. More recently a similar fundus picture has been recognised in pancreatitis.34 The pathogenesis remains obscure. Some have theorised that fat emboli play a causative role in some cases of Purtscher's retinopathy5 and in the retinopathy of pancreatitis,3 but others6 dispute this view. Kelley7 believed, on the basis of capillary leakage seen on fluorescein angiography performed within hours of injury, that primary endothelial damage was a more likely cause. However, he could not rule out microemboli.
More recently the role of granulocyte emboli formed by complement activation, specifically C5-induced granulocytic clumping, has been proposed as the aetiology in both Purtscher's retinopathy and in the retinopathy of pancreatitis.4
Case report
The patient was a 32-year-old chronic alcoholic woman. She was admitted to the medical service on of anorexia. At the time of admission the liver was tender and palpable 3 cm below the right costal margin. There were skin ecchymoses, and a nasogastric tube drained guaiac-positive coffeeground material. Her blood pressure was 160/90 mmHg. Platelet count, white cell count, and clotting times were normal. Haematocrit was 30%. Amylase was 208 CRW units (normal=20-160). Haemoglobin electrophoresis was normal.
On the evening of 22 May she had a tonic-clonic seizure and became comatose for 3 days. A The following day another ophthalmologist saw the patient. He described the deposition of a 'white opalescent coagulum' within the sensory retina in the posterior pole. Arteriolar narrowing was still apparent, and because of the retinal oedema the macula appeared as a cherry-red spot (Fig. 1) . He believed that this was a form of lipaemia retinalis consistent with hyperlipidaemia secondary to her pancreatitis, along with hypertensive small-vessel disease. However, although the cholesterol level was 467 mg/dl (12 mmol/l) on the day of admission, two days later it had dropped to 187 mg/dl (4-8 mmol/l), within the normal range, and it remained normal.
The triglyceride level was 140 mg/dl (1-6 mmol/l), also normal.
As the pancreatitis resolved and the amylase and calcium levels fell towards normal her major problem continued to be bleeding from the gastrointestinal tract. Both prothrombin time and partial thromboplastin time remained prolonged, and she required repeated transfusions. Gastroscopy showed a possible specific lesion on the lesser curvature; so on 11 June she underwent a total gastrectomy, vagotomy, and oesophagojejunostomy. Postoperatively she became oliguric, with rising blood urea nitrogen and creatinine. Since the haematocrit had again fallen, she was re-explored surgically the following day, but no bleeding lesion was found. She was given kanamycin and penicillin for possible sepsis, and was dialysed peritoneally. On 14 June she developed pulmonary oedema, which improved with phlebotomy. However horizontally, and whitish material, thought to be exudate, was present in the posterior poles of both eyes. The pupil-optic nerve portions were then routinely dehydrated and embedded in paraffin, and 0-1 mm stepped sections taken for light microscopy.
In each eye, within the caps, areas of retinal vascular occlusion could be identified grossly. Therefore, portions of retina which included the vascular occlusions were dissected from the caps and refixed in a buffered 2-5% glutaraldehydeformaldehyde solution, rinsed in phosphate buffer, postfixed in 2% osmium tetroxide, dehydrated with graded acetone solutions, and embedded in Epon/ Araldite for transmission electron microscopy. The remainder of the retina from the caps was trypsindigested to study the vasculature. ĩ.
L' E-~~~~~~~~A Results
Both eyes showed similar changes. The anterior segments were normal except for some red blood cells in the anterior chamber of the right eye. The peripheral retina of both eyes showed typical peripheral cystoid degeneration. Posteriorly there were focal areas of oedema within the inner layers of the retina, with cystoid spaces and disruption of the normal architecture (Fig. 2) . Transition from normal to oedematous retina was abrupt. In some areas there was also disruption of the photoreceptors, with loss of photoreceptor segments (Fig. 3) . In these areas outer segments, and to a less extent, inner segments were missing, with the remaining photoreceptors displaying a curious bunching together at the outer nuclear layer. However, the underlying retinal pigment epithelium (RPE) and choroid remained normal.
In both eyes occluded retinal arterioles were present (Fig. 3B) . The occluding material was periodic-acid-Schiff positive. A special stain for fibrin was positive (Fig. 3C) . Small haemorrhages were present in the outer plexiform layer (Fig. 4) . No occlusions were seen in the material prepared by trypsin digestion. At other levels occluded choroidal vessels were evident which also contained fibrin (Fig.  5) .
Electron micrographs revealed small arterioles with narrowed lumina containing proteinaceous material centrally, consistent with recanalised thrombi. 
Discussion
This patient presented with a fundus picture classic for Purtscher's retinopathy, with cotton-wool spots and inner retinal oedema centred round the optic nerve and extending to the macular area.' 2 This fundus appearance has been described in acute pancreatitis also,34 but no histopathologic correlation has been available in cases of pancreatitis.
The histopathological findings in our patient support the clinical picture. The inner retinal oedema was widespread, with abrupt transition from normal to oedematous retina. In much of the involved area there were striking changes in the photoreceptor cells. We suggest that the effect of inner retinal distension is to cause the outer retinal layers to become bunched and squeezed together. Such distension might therefore account in part for the changes seen in the photoreceptors. Impairment of choroidal circulation alone was probably not responsible, as the retinal pigment epithelial cells remained normal.
Unfortunately, because of the severity of her illness and altered mental state, the patient's vision was not tested nor could a fluorescein angiogram be done. It seems evident, however, that the retinopathy and possibly the neurological findings were caused by her pancreatitis and not, for instance, due to emboli from the pseudomonas infection of the lung, which occurred much later in the disease course.
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Gass6 considered that Purtscher's retinopathy from chest compression is probably caused by capillary damage. Fluorescein angiography in the patient he described showed collapse and late leakage of the capillary bed in the area of the optic nerve, where the haemorrhages and exudates were. His patient later developed optic atrophy.
Kelley7 was able to examine a patient within an hour of chest compression by a lap and shoulder seat belt in a car accident. Fundus abnormalities, including superficial exudates, perimacular oedema, and haemorrhages, were evident in the right eye within an hour of the accident. But fluorescein angiography done within 2 hours of injury showed leakage from small vessels in both eyes. Unlike the patient reported by Gass,6 this patient had no areas of nonperfusion. Kelley Other hypotheses, by no means mutually exclusive, include air emboli 4 and granulocyte aggregates secondary to complement activation. 4 Burton'4 thought air embolism to be an alternative possibility in chest compression injuries. He cited experimental work in which animals that died of chest compressive injuries had air emboli in the lungs; however, the eyes were not examined. Burton'4 also pointed out in his follow-up of 4 were aggregates of granulocytes caused by activated C5, a component of complement. The authors could not directly prove that the patient's retinopathy was due to aggregates of granulocytes or that in their patient complement C5 levels were elevated. However, they obtained acute and convalescent serum from 12 other patients admitted to hospital with pancreatitis, and showed that their serum would aggregate granulocytes in the acute stage of the disease but not after convalescence. They were able to demonstrate that either trypsin or activated C5 added to normal serum would also cause aggregation.
Experimental work in vitro has shown that complement factor CS, when activated, was the responsible factor in granulocyte aggregation, since anti-C5 antibody abolished all aggregation activity.' Furthermore the size of the aggregates' would approximate that of the 15-40 ,um glass spheres used by Ashton and Henkind'6 to produce a fundus appearance similar to Purtscher's retinopathy.
The authors4 proposed that digestive enzymes are released from the pancreas when it is acutely inflamed and activate complement factor CS, which in turn aggregates granulocytes. This theory is also consistent with Purtscher's retinopathy from trauma, because acute trauma has been shown to activate several complement factors. 7 This would be another possible cause for the fundus appearance. It is quite likely that a combination of several factors, including hydrostatic pressure changes, fat emboli, air emboli, and granulocyte emboli, could be responsible.
Histopathologically we were able to demonstrate vascular occlusion at the posterior pole both in the choroid and in the retina of our patient. Because she died 23 days after admission, and 21 days from the time the retinopathy was first observed, it was not possible to characterise the emboli. Either lipid emboli or granulocytic aggregates are possible alternatives.
